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Patented Mar. 7, 1944 2,343,490 

UNITED STATES PATENT of FICE 
APPARATUs FoR USE IN TEMPERING GLASS 
Gerald White, Toledo, Ohio, assignor to Libbey 
Owens-Ford Glass Company, Toledo, Ohio, a 
corporation of Ohio 
Application April 4, 1940, Serial No. 327,845 

13 Claims. (C. 49-45). 
This invention relates broadly to apparatus for 

use in the tempering of glass wherein the glass is 
heated to a temperature approximating the 
Softening point and then rapidly codiled and, 
more particularly, to the means for supporting 
E. glass during the heating and cooling opera 
OS. 
An important object of the invention is the 

provision of improved means for supporting the 
glass to be tempered and particularly relatively 
Small or curved plates very securely but with 
considerably less liability of breakage or crack 
ing of the glass and with practically no marring 
of the surfaces thereof. 
Another important object of the invention is 

the provision of improved means for supporting 
a plurality of glass plates to be tempered simul 
taneously and which is readily adaptable to dif 
ferent sized plates and also to plates of widely 
Varying form. . 
A further important object of the invention is 

the provision of improved means for supporting 
the glass plates in such a way as to permit ex 
pansion and contraction thereof without danger 
of Warpage and which has a minimum amount of 
surface contact with the glass. 
A still further important object of the inven 

tion is the provision of improved supporting 
means which permits of the ready placement of 
the glass plates thereupon and their removal 
therefrom and which is capabie of handling plates 
of different thicknesses; said supporting means 
being of such character that it will effectively 
withstand the elevated temperatures to which 
it is subjected during the heating operation. 
Other objects and advantages of the invention 

Will become more 'apparent during the course of 
the following description, when taken in connec 
tion with the accompanying drawings. 

In the drawings, wherein like numerals are 
employed to designate like parts throughout the 
Sale: 

Fig. 1 is a front view of a glass supporting 
means constructed in accordance with the inven 
tion; 

Fig. 2 is an end view thereof; 
Fig. 3 is a vertical section taken substantially 

on line 3-3 of Fig. 1; 
Fig. 4 is a detail view, partially in section, 

of one of the supporting yokes; 
Fig. 5 is a horizontal section taken substan 

tially on line 5-5 of Fig. 4; 
Fig. 6 is a front elevation, partially broken 

10 

5 

away, of the means for supporting the glass 
plates; . 

Fig. 7 is a vertical section taken substantially 
on line - of Fig. 6; 

Fig. 8 is a vertical section taken substantially . 
On line 8-8 of Fig. 6; 

Fig. 9 is a horizontal section showing a modi 
fied type of supporting means; . . 

Fig. 0 is a front elevation thereof; 
Fig. 11 is an end view thereof; 
Fig. 12 is an elevation, partially in section, of 

another type of supporting means for the glass 
plates; 

Fig. 13 is a perspective view thereof; 
Fig. 14 is a front elevation of a further type of 

supporting means; and 
Fig. 15 is a vertical section taken substantially 

on line S-5 of Fig. 14. 

20 
With reference now to the drawings and par 

ticularly to Figs. to 8, inclusive, the supporting 
means comprises a rectangular frame 20 com 

25 

posed of the top and bottom horizontal tubular 
members 2 and 22 and the vertical side tubular 
members 23 and 24;, the top, bottom, and side 
members being welded or otherwise suitably 
secured together at their adjacent ends as at 25. 
The supporting frame 2 is carried at its opposite 

38 

O 

riage 36 including a horizontal supporting beam 

s 

ends by vertical hangers 28 and 2 welded or 
otherwise suitably secured at their lower ends to 
the frame as at 28 (Fig. 2). The upper end por 
tions 29 and 89 of the hangers 26 and 2 respec 
tively are laterally offset and provided with the 
inverted U-shaped hooks 3 and 32 which fit over 
a horizontal supporting bar 33. The laterally 
offset portions 2 and 80 of the hangers are pro 
vided in order that the frame 20 will hang di 
rectly beneath the supporting bar 33 as shown in 
Fig. 2. The hangers 26 and 27 are held upon 
the supporting bar 38 by cotter pins or the like 
3 and 35 carried at the opposite ends of said bar. 
The supporting bar 33 is suspended from a car 

to which the bar 33 is secured by straps 38 and 
9. Secured to the top of the supporting beam 
37 are upstanding brackets 40 and 4f carrying 
rollers 42 and 4 respectively which are mounted 
upon and run along a horizontal monorail 44. 

50 
Extending between and carried by the vertical 

side members 23 and 24 of supporting frame 20. 
are a plurality of horizontal, preferably tubular, 
supports 4 which support and maintain the 
plates of glass to be tempered. In Fig. 1, the 
numeral designates a plurality of relatively 
small rectangular glass plates which are carried 



w 2 

between two adjacent horizontal supports 45, 
while the numeral 47 designates a plurality ef 
relatively small glass disks such as port lights 
supported by one of the horizontal supports & 
and the horizontal bottom member 22 of the 
frame. As will be more fully hereinafter de 
scribed, each horizontal support 45 is provided 
with means for supporting the lower edges of 
glass plates positioned thereabove and also with 
retaining elements for engaging the upper edges 
of the glass plates carried by the next lower sup 
port 4 or by the bottom member 22 of the frame. 

the horizontal tubular supports 4S are ad 
justably carried by the frame 2 so that they 
may be moved vertically relative to one another 
to accommodate therebetween glass plates of 
varying shapes and sizes. Each horizontal sup 
port is carried at its opposite ends by yokes 
4 and 4 removably associated with the vertical 
side members 2 and 24 respectively of said 
frame. As best shown in Figs. 2, 4, and 5, each 
of the yokes 8 and 4 is substantially U-shaped 
and comprises spaced legs U and S connected 
at their outer ends by a curved bite portion 52. 
The opposite free ends of the legs 50 and are 
bent upwartly to provide the hook portions 53 
and 4 respectively. Secured to the bite portion 
2 of the yoke is an inwardly directed substan 

tially horizontal pin. US having its free end 
Curved downwardly as illustrated in Fig. 4. The 
pin is adapted for selective engagement with 
any one of a plurality of vertically spaced open 
ings it in the respective tubular side member 23 
or 2 of frame 2. Each horizontal support 4. 
has inserted transversely therethrough at its op 
posite ends horizontal pins 57; said pins project. 
ing at their opposite ends beyond said support 
and adapted to be received within the hool: gr 
tions 5 and 4 of the yokes $8 and 48. 
In mounting the horizontal supports 3G upon 

the frame 2, the outer curved ends of the pils 
of the yokes 48 and 49 are first; inserted. Witzin 

the desired openings 56 in the side members 3 
and 24 of said frame, after which said yoges are 
Sotated about horizontal axes to kiao gositor 
shown in Fig. 4 where he legs SS and ; Ethereaf 
incline inwardly and downwardiy. The opposice 
ends of the horizontal supports 3G are then go 
sitioned between the legs EC and 56 of the yoges 
and the projecting end poztios of the trange 
verse pins ST supported in the hool: porticing 33 
and 5 of said yokes. The Solzes therefore serve 
as hangers to freely carry tie horizontai surg 
ports 5, and as a result, tie said staggiorg eas: 
be easily and conveniently set in piece or re 
moved. Isikewise, the yokes can to readily arc 
conveniently adjusted verties, ig to Ene deglect. 
positions along the side mensis 23 and 24 of 
the supporting frame 29. 

Due to the elevated tear paratisteg to which 
the supporting frame is subjected in the healig 

2,343,490 
openings are hangers , one being provided for 
each horizontal support S. 
Each of the hangers comprises a pair of 

spaced substantially vertical legs 2 and con 

O 

s 

rected at their upper ends by a transverse bite 
portion 4 and having their lower ends bent 
upwardly to provide the cradle portions G and 

respectively which are arranged beneath and 
carry the respective horizontal support S. 
Welded or otherwise suitably secured to the bite 
portion of each hanger is a horizontal pin 

which is inserted within the desired opening 
in the bracing strap U. 
The means for supporting and retaining the 

glass plates 4 and 47 in place are carried by 
the horizontal tubular supports 45 and by the 
top and botton members 2 and 22 of the frame 
2. 'Thus, each horisontal support 4S is adapted 

25. 

35 

50. 

EEs. 
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of the glass, there may sometities be a tendercy 
for the horizontal supports £5 to sag and thig is 
particularly true when relatively long supports 
are employed. An order to mixin: this liability 
(if sagging of the horizontal gaspirts, thera as 
referably provided a vertical oracing strap 33; 

asid strap being positioned substantially inters 
Sediate the ends of the frame 2 and provided 
at its upper end with a hoo: portion S9 winic.in 
its over the horizontal bar 33. The strap iO is 
Frovided with a plurality of spacei openings 39, 

is adapted for selective association with hege 

0. 

s 

to carry a plurality of supporting blocks it for 
supporting the glass plates at their lower edges 
and also a plurality of depending wire retaining 
elements which engage the upper edges of 
the glass plates carried by the next lower sup 
port. As shown in Fig. 5, each support 45 is 
provided with a series of openings 7 engage 
able by the supporting blocks and arranged 
alternately with the openings T are the pairs 
of openings 7 for receiving the wire retaining 
elements . 
The supporting blocks B are preferably formed 

of lava or some other desired refractory mate 
rial and may be of the construction shown in 
Figs. 6 and 7. More specifically, each supporting 
block 8 comprises a body portion T2 arranged 
transversely of the support 46 and provided cen 
trally thereof with a depending protection 3 
adapted to be received within the desired open 
ing in said support. The bottom of the body 
portion of the block is notched to form a recess 
4 resulting in depending end portions 3 and 
having substantially flat faces 22 and 78 re 

apectively which engage the tabula: 5; sper, 35 
and serve to naintain he block in proper po 
sition thereupon and prevent stockirig or wooiding 
thereof. The top of the block SC is sustartially 
W-shaped to provide the upwardly diverging sur 
faces as and 30. By employing supporting blocks 
of Such construction, the lower edges of the glass 
plates can be properly located or centered upon 
the blocks and will be held agains, iteral shift 
ing movement by the upwardly converging sur 
faces 9 and 80. Likewise, there is a rhinigun 
area of contact between the lower edges of the 
glass plates and the blocks, as clearly indicated 
in Flg. 7, wherein the outer corners only of the 
plate 46 contact the block 88. 

he retaining elements 69 consist of inverted U 
shaped wire clips comprising spaced leg portions 

and 2 connected at their upper entis by the 
integral bite portions 33. These wire clips are 
inserted downwardly through the openings in 
the horizontai supports 45 and receive the upper 
edges of the glass plates between the spaced legs 
thereof. Diametrically opposed pairs of openings 

are provided in the tubular supports so that 
the iegs of the clips can pass downwardly there 
hrough. The wire retaining alements are pref 
erably formed of a non-corrosive heat resisting 
metal such as Šichrome, Monei metel, stainless 
steel, or the ike. 
iron the above, it will be seen that, the sup 

:Orting raine g insy be used to support a large 
23:rnbei of relatively amal piates of glass by 
proper adjustment of the horizontal supports 35 
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or it can be used to support larger sheets by re 
moving one or more of said supports. Supporting 
blocks 68 are preferably carried by the bottom 
member 22 of the frame, while wire retaining ele 
ments 69 may be carried by the top member 2f 
thereof. The frame may be employed to support 
glass plates of different shapes and sizes and, in 
addition, the supporting blocks 68 and wire re 
taining elements 69 are adapted for supporting 
plates of different thicknesses. Moreover, the 
Supporting blocks and wire retaining elements 
permit relative expansion and contraction of the 
glass without warpage in that they do not act as 
rigid confining members. Because of the limited 
Contact of the glass with the supporting blocks 
and wire retaining elements, there is practically 
no danger of marring of the glass surfaces and, 
likewise, considerably less liability of breakage or 
cracking. Further, because of the minimum con 
tact of the glass with the supporting means, the 
Supporting, means will not appreciably increase 
the rapidity of chilling of the glass at its points of 
support and thus tend to cause breakage. 

In FigS. 9, 10, and 11 is illustrated a modified 
type of means for connecting the horizontal tu 
bular supports 45 to the vertical side members 23 
and 24 of the supporting frame 20. As shown, 
each horizontal support 45 has secured to each 
end thereof a substantially U-shaped yoke 85 in 
cluding the spaced legs 86 and 87 which straddle 
the respective side members 23 or 24 and project 
outwardly therebeyond. Received between the 
Outer ends of the legs 86 and 87 of yoke 85 is a 
channel member 88 comprising a base portion 89 
and the inturned end portions 90 and 9. Car 
ried by the base portion 89 is a horizontal pin 92 
adapted for selective engagement with the open 
ings 58 in the side member of the frame. Carried 
by the end portions 90 and 9 of said channel 
member 88 are horizontal transverse pins 93 and 
94 provided at their outer ends with heads 95 
and 96 respectively. The legs 86 and 87 of yoke 
85 are provided with upwardly and inwardly in 
clined slots 97 and 98 within which the pins 93 
and 94 respectively are adapted to be received. 
When securing the horizontal tubular support 
5 in place, the pins 92 of channel members 88 
are first inserted within the desired openings 36 

5 

0 

or strips of glass it is sometimes desirable to sup 
port said pieces or strips throughout their entire 
length rather than at spaced points. In such 
case, there may be carried by each horizontal 
support 45 a plurality of blocks (O6 as shown in 
Figs. 14 and 15. Each block 06 comprises a body 
portion 07 associated with the tubular support 
45 in the same manner as blocks 68 and secured 
to said support by a vertical pin 08. The block 
06 is provided with a fiat upper surface O9 and 

with upturned flanges 0 and at opposite 
ends thereof. Extending between and carried by 
two or more blocks 06 is a longitudinally ex 
tending supporting plate 2 upon which the 
piece or strip of glass 3 to be tempered is 
placed. When using this type of supporting 
means, it is ordinarily not necessary to employ 
any wire retaining elements. 

20 

25 
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in the side members 23 and 24 of frame 20. The 
horizontal support is then disposed between the 50 

side members of the frame, with the yokes 85 
thereof embracing said side members. The hori 
Zontal support is then moved downwardly to en 
gage the pins 93 and 94 within the inclined slots 
97 and 98 of yokes 85. Upon continued down 
Ward pressure of the support, the said pins moving 
upwardly within the slots will serve to firmly se 
Cure Said support in place, 
As shown in Figs. 12 and 13, the horizontal sup 

port 45 carries supporting blocks 99 and wire re 

chilled by any other suitable means. 

In operation, the glass plates or pieces of glass 
to be tempered are supported in the frame 20 
by any one of the devices illustrated and de 
Scribed above, and then introduced into a furnace 
where the glass is heated to approximately the 
Softening point thereof. The frame is then 
moved out of the furnace where the glass is 
subjected to a chilling action by blasts of air or 

With the 
supporting means disclosed, a relatively large 
number of glass plates or pieces of glass may be 
simultaneously heated and chilled. . 

It is to be understood that the form of the 
invention herewith shown and described is to be 
taken as the preferred embodiment of the Same, 
and that various changes in the shape, size and 
arrangement of parts may be resorted to without 
departing from the spirit of the invention or the 
scope of the subjoined claims, 

claim: 
1. In apparatus for supporting glass plates in 

a vertical position during a tempering operation, 
a frame including spaced vertical side members, 
vertically spaced horizontal supports carried by 
said side members and adapted to receive glass 
plates in a vertical position therebetween, each 
support being provided with a plurality of open 
ings, supporting blocks having portions received 
within said openings for supporting glass plates 
thereupon at their lower edges, and means also 
carried by said supports and engaging the upper 
edges of the glass plates supported upon the 
next lower horizontal support. 

2. In apparatus for supporting glass plates in 
a vertical position during a tempering operation, 

55 

60 
taining elements 69. The wire retaining elements 
69 are of the same construction as described above 
and associated with the support in the same man 
ner. The supporting blocks 99, however, are of a 
slightly different construction, although they op 
erate in the same way as blocks 68. Thus, the 
blocks 99 are substantially X-shaped to provide 
the Spaced downwardly diverging legs 0 and 102 
which fit over the tubular support 5 and the up 
wardly diverging legs 03 and 04 which receive 
therebetween the lower edges of the glass plates. 
The blocks 99 are secured to the support by ver 
tical pins 05 which pass through the openings 
70 in said support. o 
When tempering relatively thick or small pieces 

a frame including spaced vertical side members, 
vertically spaced horizontal supports carried by 
said side members and adapted to receive glass 
plates in a vertical position therebetween, each 
support being provided with a plurality of open 
ings, supporting blocks carried by said supports 
for supporting glass plates thereupon at their 
lower edges, and wire retaining elements passing 
downwardly through the openings in said Sup 

65 

ports and engaging the upper edges of the glass 
plates supported upon the next lower support. 

3. In apparatus for supporting glass plates in 
t a vertical position during a tempering operation, 
a frame including spaced vertical side members, 
vertically spaced horizontal supports carried by 

70 
said side members and adapted to receive glass 
plates in a vertical position therebetween, each 
support, being provided with two series of open 
ings, supporting blocks having portions received 

s 

within the openings of one series for supporting 
glass plates thereupon at their lower edges, and 
wire retaining elements passing downwardly 
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through the openings of the other series and 
engaging the upper edges of the glass plates sup 
ported upon the next lower horizontai support. 

4. In apparatus for supporting glass plates in 
a vertical position during a tempering operation, 
a frame including spaced vertical side members, 
vertically spaced horizontal supports carried by 
said side members and adapted to receive glass 
plates in a Vertical position therebetween, each 
Support being provided with a plurality of open 
ings, and Supporting blocks having portions re 
ceived within said openings for supporting glass 
plates thereupon at their lower edges. 

5. In apparatus for supporting glass plates in 
a vertical position during a tempering operation, 
a frame including spaced vertical side members, 
vertically Spaced horizontal supports carried by 
said side members and adapted to receive glass 
plates in a vertical position therebetwean, each 
support being provided with a plurality of open 
ings, and Supporting blocks having portions re 
ceived within said openings, each said supporting 
block having upwardly diverging upper surface 
portions for supporting glass plates thereupon at 
their lower edges. 

6. In apparatus for supporting glass plates in 
a vertical position during a tempering operation, 
a frame including spaced vertical side members, 
vertically spaced horizontal tubular supports 
Carried by said side members and adapted to re 
ceive glass plates in a vertical position there 
between, each support being provided with a 
plurality of openings, and supporting blocks 
mounted on said horizontal tubular supports, 
each comprising a body portion, for supporting a 
glass plate thereupon at its lower edge and pro 
vided with a depending projection received with 
in One of said openings and with portions at 
opposite sides of said projection for engaging its 
associated support to prevent rocking of said 
block thereon. 

. In apparatus for supporting glass plates in 
a vertical position during a tempering operation, 
a frame including spaced vertical side members, 
vertically spaced horizontal tubular supports car 
red by said side members and adapted to re 
ceive glass plates in a vertical position therebe 
tween, each support being provided with a plu 
rality of openings, and supporting blocks mount 
edon said horizontal tubular supports, each com prising a body portion having upwardly diverg 
ing upper surface portions for supporting a glass 
plate thereupon at its lower edge and provided 
with a depending projection received within one 
of said openings and with portions at opposite 
sides of said projection for engaging its assor 
clated support to prevent rocking of said block 
thereon. 

8. In apparatus for supporting glass plates in a 
Vertical position during a tempering operation, 
a frame including spaced vertical side members, 
vertically spaced horizontal supports arranged 
between said side members and adapted to re 
ceive glass plates in a vertical position there 
between, means carried by said supports for sup 
porting the glass-plates, yokes carried by the side 
members of said frame and being provided with 

hook portions, and means carried at the opposite 

O 
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ends of said supports for engaging the hook por 
tions of said yokes. 

9. In apparatus for supporting glass plates in 
a vertical position during a tempering operation, 
a frame including spaced vertical site members 
having spaced openings therein, Wertically spaced 
horizontal supports arranged between said side 
members and adapted to receive glass plates in a 
Wertical position therebetween, means carried by 
said supports for supporting the glass plates, 
yokes having portions adapted for selective en 
gagement with the openings in the side members 
of said frame and being further provided with 
hook portions, and Ineans carried at the opposite 
ends of said supports for engaging the hook por 
tions of said yokes. 

10. In apparatus for supporting glass plates in 
a vertical position during a tempering operation, 
a frame including spaced vertical side members, 
vertically spaced horizontal supports arranged 
batween said side members and adapted to re 
ceive glass plates in a vertical position therebe 
tween, means carried by said supports for sup 
porting, the glass plates, yokes carried at the op 
posite ends of said supports and having spaced 
legs straddling the side members of said frame, 
said legs being provided with upwardly and in 
wardly inclined slots, and members carried by 
the side members of said frains and having por 
tions received within the slots in the legs of said 
yokes for supporting said supports, 

11. In apparatus for supporting glass plates in 
a vertical position during a tempering operation, 
a frame including spaced vertical side members, 
vertically spaced horizontal supports arranged 
between said side members and adapted, to re 
ceive glass plates in a vertical position therebe 
tween, means carried by said supports for sup 
porting the glass plates, yokes carried at the op 
posite ends of said supports and having spaced 
legs straddling the side members of said frame, 
said legs being provided with upwardly and in 
wardly inclined slots, and members having por 
tions adapted for selective engagement with the 
openings in the side members of said frame and 
other portions received within the slot in the 
legs of said yokes for supporting said supports. 

12. In apparatus for supporting glass during a 
tempering operation, a frame including spaced 
vertical side members, vertically spaced hori 
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2Ontal supports carried by said side members, 
supporting blocks carried by each of said sup 
ports, and a plate extending horizontally be 
tween and freely carried by said blocks for sup 
porting the glass to be tempered. 

13. In apparatus for supporting glass during a 
tempering operation, a frame including spaced 
vertical side members, vertically spaced hori 
Zontal supports carried by said side members and 
each being provided with a plurality of openings, 
blocks carried by each support and having por 
tions received in the openings therein, and a plate 
extending horizontally between and freely car 
red by said blocks for supporting the glass to be 
tempered. 

GRAD WHITE. 


